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Solution.

RECALL:the types of limits :”
1 » » 1 » 1 _ » 1 » 1 _
+oo T 0 0+ (small positive numbers) = +00 0— (small negativee numbers) =X

BUT 7 %” ;7 227,700 — 007,70 - +00” are indetermined types it means
the result could be any number or infinity thus we have to simplify

For 1a) For f(z) = ! (1 1 )

1—z\" z+3
the type of the limit is ”2”as # — 1 so we have to simplify
1 3—-4 —(1— -1
T = (1—2) = for any z # 1, —3.

As z — 1 the limit is L =

For 1b)

as r — —37 r+3>0

we can use the simplification from above and the type of the limit is ” 0%1”
so the limit is —oo. OR

from the original formula the limit is L = i . (1 — ”0%”) = —00

For 1c)

as xr — +o00.

From the simplified formula the type is ”
OR

from the original the type is 7" - (1 — ”é”) =0-(1-0)=0.
For 2)

For f(x) =9 —2? and g(x) = 31 find the domains
T —

for Dy solve 9 — 22 >0 — B—2)3+x)>0
parabola open down, above the x-axis between roots
OR by split point method

f(x)zl—a:. r+3 (1—2)(x+3) z+3

—1»
00

so the limit is 0.

split points are x = £3, testing — —"9 — — 3 — — =P — — —3 — "9 _ _
so Dy = [—3, 3] Dy={zx#1}sincex —1#0
Now,
3 3 3 3(x—1)
gog(x) =g(g(x)) = (J-1 -1 1 4-5

we must start in Dy i.e.  # 1 and we have to guarantee that
4 — 1 # 0 so x # 4 together Dyoy = {x # 1,4}

then
_ _ 2 __ _ 9 _ . 1 __ 9. [z2—2z4+1-1 __ z(z—2)
fog(x)= V9 ()= \/9 (@a—1)2 — \/9 (1 (%1)2) =3 V@102 T 3 (z—1)2
-2
we must start in Dy, # 1 and quarantee that 9([:(x1)2) >0
:/-C _

split points are x = 0,2, 1



testing — —P%° —g — ="9 — —y — "9 — —y —P% — — —g0 Dy = (—00,0] U[2,00).
For 3)
For g(x) = Y and f(z) = Va2 -9

D, ={x #4} and Dy = (—o00, —3] U [3, +00) since we have to solve: 22 — 9 > 0
(x—3)(x+3) > parabola open up with roots x = +3
2?2 >

0
9  Vai=|z|>3

OR
4 2-2 2 2r — 8 4(35—4) r—4
ow, QOQ(SIT) 9 () ) [( ) } 4 2?232 36 — 8= 4 (9 _ Qx) 9_—92¢

for v # 4 and z # 2 thus Dy,
then A

f(x) i implif
g 20-8 2/2-9-8 ° P
92 1/3;2_9_|_4_2(\/:162—9-1—4)_2(\/x2—9—|-4)

TV —0-4 ViZ—_0+4  a2—9— 42 22 — 25

we must start with x € D; and that new denominator must be non-zero
Va2 —9—4#0,Va2 —9#4,s0 2% —9#4% 2% #£25

OR

using the simplification 2? — 25 # 0 i.e. x # £5,together with D,

Dyor = (—00,=5) U (=5, =3] U[3,5) U (5, +00).

(—o0,4)U (4,%)U(%,+oo).

For 4a)
1 — 42
for f(z) = 6x2——5xx+1 as r — —0o the type is 7 =2" so
divide top and bottom by 2 :
L4 0—-14 2
. x2 _ o 4 : »w 1 9
A s s T o0 o 3 e lag =0)
For 4b)
as r — % the type is ” %” so factorize the polynomials
1—2x)(14+2 — (142
lig {720 H20) ) Z042D) _
-1 (22-1)Bz—1) 2>l 3z-1 >
For 4c) as x — 3
we can use the simplification from above then the type is ” ”8—‘1#” since r < % so3r—1<0
: _(1+2x)_77_§77_77177_
R e
For 5a)
V3r—3
For —or 2 as x — 3T

V212 — 61
V3r—3 .o . Bz-3 Bz+3 3z 32 1

lim ———— =707 — |im = lim
=3+ /222 — 61 0 et \/2x2 — 6:5 \/3:1: + 3 Hv V212 — 6z 31+ 3
3(z — 3) 1

= lim
Jf—’3+4/2xaj— \/3$+3 $—>3+ \/233' \/iU— \/3$+3

(u smg\/_ \/_fora>0)

= lim — - Vx 3'7:i~0'120.
:r:—>3+\/ vV3r+3 V6 6




For 5b) as x — +o00,
the type is 72” so we have to divide by the highest power in the denominator

in the orlglnal from by & = V2?2 (x >0):

V8-3 gz povViod

lim L2 =0
S NorE T e
OR We can used the simplified expresion from a)

[T —3. 1 1

Lo \/_ VTR R T VA =
_ 1 3 _ : w1
—xgrfooi% 5= 27'x£+oo\/§+3 ﬂ-O—Osmce =" =0.
For 5c¢) asx — 0

the limit DNE (does not exist neither as a number nor as 00)
since the function is not defined for small negative x (\/neg)

For 6)
V3—=x
F = ——
or f(z) x?2—4r+3
For 6 a) as x — 37
the type is ” O” and the function is defined for x < 3 and x # 1 we can simplify

3Tz VB—z 3=z V3—z

f(x)l—xg_4x+3 o (x —3)(x — 1) o —B3—z)(x—1) a —\/S——x\/S——x(x—l)

V3—z(z—1)

Now the type is 7 5+ (12) =" 0%”
For 6b) asx — 17
We can use the simplification from above or at least identify the type
so we have to investigate the sign of the bottom

V3 —
Since z > 1 and f(z) = (= —3)( & 1 we can see that the type is ;"¢ V2_n o Ly
x—3)(x —

and the limit is —00.

For 6¢)

as r — +00.

the limit DNE (does not exists) since the function is not defined for big positive x .

and the limit is —00.

77@77
0

—2)-0F 0—

For 7)

For g(z) =3+ x and flx) =+vz =5

fiind the domains D, = [-3, 4+00) since it must 3 +z > 0 and
D¢ = [5,400) since it must z —5 > 0

Now

fog(e) = flg@) = /() =5 =/vBFz—5

we must start in D, i.e. € [-3,+00) and we have to guarantee that
V3+x—5>0 solve: V3+x>5

both sides are positive so we can square (3 + x) > 25, and = > 22 together
Dfog = [22, +OO>

then

gog(x)=4/3+(.)= /3+V3+z
emust start 1nD —[ 3,+00) and quarantee that 3+ /3 +x >0



but it is always true for any z € [—3,+00) 50 Dy, = [—3,+00) .
For 8a) as x — 0

the type is ” 0” and

if x is a small # neg. or pos,r — 3 is close to —3 so negative
thus [t — 3| = —(z —3)=3 -z

and x + 3 is close to 3 so x + 3 is positive thus |z + 3| =z + 3

therefore 5 3 3 5 )
f() = [r =3[ —le+3] 3-—2—(2+3) - x:—2forx7é0
T T T
so the limit is L = —2.
ALSO ) )
[z =3[ |z +3| |z=3|+[z+3] [|z-3—|z+3]7 _ (=32 —(x+3)?>
x \x—3|—i—|x+3| z-(le=3|+]x+3]) z-(Jz—=3+|z+3|)
2 —6x+ 32— (a? +6x+32) —12z —12
B z- (Jo =3+ ]z +3|) z-(r=3[+|z+3]) (z—3+|z+3|
for any x # 0
Now the limit as z — 0 s L=378=-2
For8b) as r — —00
For negative number = with big magnitude z—3 is negative thus |z — 3| = —(2—3) = 3—x,

also = + 3 is negative thus lt+3=—-(r+3)=-3—-2x then
|z — 3| — |z + 3] 3—zrtar+3
fx) = =

x
ALSO for both b) and c)

using the siplification from above f(x) =

6
— so the type of the limit is ” 1 "and L = 0.
x

—12
(lz =3+ |z +3])

12”

so the type is’

and the limit is 0.

For 8 c) as x — +00.

For x big positive both expressions x — 3 and x + 3 are positive so we can ignore
absolute values and

-3 - 3
f(z) = ’ (z+3) = _76 and the type of the limit is ”g” and the limit is 0.
x
For 9)
6
For g (z) = v/3 — x and f(m):3 .
'I p—

find the domains D; = {a: #+ %} since it must 3z — 1 # 0;
D, = (—o0, 3] since it must 3 —z > 0.

Now 6 6 6 6(3z — 1)
fOf(l‘):f(f(x)):g(m)_l:3 ] _1:w: 19 — 3x
xr— 3r—1

we must start in Dy i.e. z # 3 L and we have to guarantee that 19 — 3x # 0 so © # 13—9
together Dyos = {:1: #1 19}

then
=V 3= \/ =V 3;:;: 11 3;p 1 \/

20,

we must start in Dy : x 7& = and quarantee that
:L‘ R
split points are r = 1, 1 3 testing: —P% — —1 — =" — — — PO

3
so the domain is Dy r = (—oo, %) U [1, +00)

4



